Introduction
Gypsophila capillaris (Forssk.) has been col lected in the eastern Egyptian desert between Cairo and Suez. Recently, we communicated six new triterpene glycosides isolated from this plant [1, 2] . Due to unfortunate signal overlaps the NMR spectra of a seventh saponin (1) could not be interpreted unambiguously on the basis of the methods described previously [1, 2] so that we had to apply further experiments, such as 2D TOCSY. In this paper we wish to report the structure of 1, quillaic acid (3/5,16 a-dihydroxyolean-12-en-23-oxo-28-oic acid) 28-0-[/?-D-glucopyranosyl-(1 -*2)][/?-D-glucopyranosyl(l -*2)-/?-D-galactopyranosyl(l-*6)]/3-D-glucopyranoside, along with some comments on the conform ational behaviour.
Results and Discussion
Structural determ inations are mainly based on the NMR spectral assignments from homo-and heteronuclear COSY, 1H ,1H ,1H RELAY experi ments, homonuclear NO E difference, ROESY and TOCSY experiments [3] . They are confirmed by the molecular ions and fragmentation peaks in the mass spectra. A fter hydrolysis of 1 the aglycone quillaic acid was easily identified by comparison of its 13C NM R spectrum with literature data [4] and by chromatographic comparison with an authentic sample. The 13C data found are very close to the 0932-0776/95/0400-0563 $06.00 © 1995 V erlag d e r Z eitschrift für N aturforschung. All rights reserved.
reported values so that we refrain from including them in Table I except some diagnostic signals  (Table I) .
Acidic hydrolysis of 1 afforded only glucose and galactose as determ ined by GC (persilylated) and TLC comparison with authentic sugars. The C-3 and H-3 NM R signals of 1 showed chemical shifts very close to those observed in the free aglycone so that we can assure that the saccharide part of the molecule is attached exclusively to the C-28 carboxylic acid group. This is supported by the finding that alkaline hydrolysis of 1 afforded the aglycones without any further sugars residues.
The procedure of assigning the *H and 13C sig nals, determining the stereochemistry of the monosaccharides (a or ß ) and establishing the interglycosidic linkages by using the above m en tioned NM R techniques has been described by us previously [1, 2] . In the case of 1, however, we encountered some serious signal overlaps which did not allow an unambiguous structural determ i nation. Thus, we recorded a TOCSY spectrum with a long mixing time (200 ms) in order to find a safe assignment of the *H signals in each mono- a In pyridine d5; relative to the lowest-frequency 'H signal of pyridine-d4 (d = 7.19) and to the lowest-frequency 13C signal of pyridine-d5 (<5 = 123.8), respec tively; b the atoms H-6 and H-6' were not stereo-differentiated. 13C(A6)]. It has been m entioned before [1, 2] that the N O E difference spectra of the saccharide part gave negative signals due to the m otional behavior of the molecule (Fig. 2) [5] . Nevertheless, the N O E responses on irradiation of the anomeric protons of 1 were of sufficient intensity to confirm the above m entioned interglycosidic linkages. M oreover, we could clearly see the respective H-3 signals, which allowed to differentiate be tween glucose (triplet) and galactose (doublet), and the respective H-5 signals, which afforded the connectivities to the H-6/H-6' protons (see above). Since, however, we found some additional signals in the NOE difference spectra we recorded the ROESY spectrum of 1 and found cross-peaks at the same :H positions. There is even a qualita tive correspondence of the signal magnitudes in those two spectra. These evidences allowed to give some preliminary comments of the conformational behavior of the saponin 1; a more detailed analysis by m olecular modelling methods is currently un der investigation.
Relative orientation o f A and B (Scheme 2, top): Irradiation on the anomeric proton of B (B 1) gave a strong response of A 2 and a weak one of A 3 (dashed arrows), but A l does not respond. Thus, under the assumption that the exo-anomeric effect (gauche-orientation of the torsion angle O -B l -0 -A 2 ) [6] is operating, the structure depicted in Scheme 2 (top) represents a conformation family with close atoms B 1 and A 2. A ca. 60° anti-clock wise torsion around the bond between B 1 and the exocyclic oxygen leads to an approach of B 1 and A 3 explaining the observed weak N O E response. F urther torsion around larger angles, however, does not take place so that B1 and A l cannot come close to each other in space.
Relative Relative orientation o f C and D (Scheme 2, bot tom): Irradiation on the anomeric proton of C (C l) gave N O E responses analogous to the A/B connectivity so that a similar conformational be havior can be assumed.
We expect analogous dynamics for the six re lated saponins described by us previously [1, 2] .
The positive-ion FAB mass spectra gave the ex pected peaks for the aglycone, mono-, di-, tri-and tetraglycoside ions (see Experim ental part).
It is interesting to note that the structure of 1 is closely related to the quillaic acid triglycoside published by us before where sugar C is missing (compound 2 in ref. [1] ). 'H chemical shifts of the monosaccharide subunit D do not give any safe indication of the attachment of sugar C although both com pounds have been recorded in the same solvent and in com parable concentrations. On the other hand, glucosidation shifts can be determ ined for two 13C resonances of sugar D: 8.8 ppm de shielding for C-2 (ß-effect) and 2.5 shielding for C-l (y-effect). There is, however, no y-effect on C-3.
Experimental
General: Melting points were uncorrected. IR spectra were taken on a Bruker IFS-25 in KBr. !H and 13C NMR spectra were recorded in pyridined5 using Bruker AM-400 ( !H: 400.1 MHz; 13C: 100.6 MHz) and AM-300 (*H: 300.1 MHz; 13C: 75.4 MHz) spectrometers. Standard B ruker soft ware has been applied for most of the multipulse NM R experiments. Duration of presaturation in the NO E difference experiments was 1.5 s, relaxa tion delay 5 s. Mixing times were 200 ms and trim pulses were 2.5 ms in both the ROESY and the TOCSY experiment; relaxation delays were 2 s. The Bruker standard ROESY and TOCSY pulse sequences were modified by applying z-filtration [7] , FAB mass spectra were obtained with a VG Autospec (in lactic acid). Column chrom atography was perform ed using silica gel 60 (140-270 mesh); TLC with silica gel 60 F254 plates (Merck); GC with a column SE-54 (Macherey & Nagel) and FID detector, carrier gas was N2. Elem ental analy sis have not yet been performed in order to save the m aterial for biological studies.
G ypsophila capillaris (Forssk.) growing in the eastern Egyptian desert between Cairo and Suez has been collected and identified by Prof. L. Bolous (National Research Centre, NRC), Cairo. A voucher specimen is kept in the herba rium of the NRC. The powder form of the whole plant (aerial parts and roots, 2.5 kg) was extracted with m ethanol, and the solvent was removed under reduced pressure. The methanolic extract was then dissolved in water and extracted with ether. The defatted aqueous layer was exhaus tively extracted with «-butanol, and the solvent was removed under reduced pressure. The «-buta nol extract (35 g) was chrom atographed on a silica gel column and eluted by a mixture of chloroform, methanol and water (100:10:1). For further elu tion the chloroform content was reduced stepwise until a mixture composition of 10:10:1 was reached. Finally, pure methanol was used.
The fraction collected with a solvent mixture (40:10:1) gave 1.4 g of a crude product from which we have isolated two novel saponins as de scribed previously [1, 2] . When the composition of the solvent mixture reached (30:10:1) 0.9 g of a crude product was eluted providing another sapo nin [2] . A further fraction using the same polarity (30:10:1) gave 1.2 g of a crude product; TLC of this fraction using chloroform, m ethanol and water (18:11:2.7) showed one major spot (Rf = 0.35). Its purification was achieved by mediumpressure reversed-phase chromatography (RP-8, 48% methanol) followed by filtration over Sephadex LH-20 (Pharmacia, Sweden) using methanol to isolate 140 mg of 1 in pure form.
Alkaline hydrolysis o f 1 20 mg of aqueous methanolic solution of 1 were refluxed with 5% K O H for 3 h. The solutions were neutralized with diluted HC1 and extracted with «-butanol, saturated with water. The «-butanol extract contained quillaic acid; Rf = 0.3 using chlo roform and methanol (11:1) as solvent system.
A cidic hydrolysis o f 1
The aqueous methanolic solution of 1 (15 mg) was treated with 9% HC1 under reflux for 6 h. Working up as usual gave quillaic acid. The aque ous layer was neutralized with barium carbonate for the sugar test. 
